Disulfiram produces a non-carbon disulfide-dependent schwannopathy in the rat.
Disulfiram is a dithiocarbamate drug used for alcohol aversion therapy that produces a distal sensorimotor peripheral neuropathy in certain individuals. Because carbon disulfide, a disulfiram metabolite, produces a peripheral neuropathy clinically similar to disulfiram, it has been postulated that disulfiram neuropathy results from CS2 release in vivo. The current study evaluated the morphological changes produced by disulfiram and the contribution of CS2-mediated protein cross-linking to disulfiram-induced neuropathy. Male Sprague-Dawley rats were administered 1% w/w disulfiram in their feed for 2, 4, 5, or 7 wk, and erythrocyte spectrin, hemoglobin, and neurofilament preparations were isolated and the extent of cross-linking assessed by SDS-PAGE, RP-HPLC, and Western blotting, respectively. Spinal cord and peripheral nerve sections were obtained from separate treated animals and assessed by light and electron microscopy. Significant protein cross-linking was only detected in neurofilament preparations obtained after 7 wk of exposure. Morphological changes were observed after 4 wk exposure and consisted of vacuoles within the Schwann cell cytoplasm and segmental demyelination. No neurofilamentous axonal swellings were detected and no significant changes were observed in the CNS. Because disulfiram neuropathy lacks both the morphological changes and intermolecular cross-linking characteristic of CS2, we conclude that disulfiram neuropathy is not mediated by the axonal toxicant CS2; instead, disulfiram appears to be a primary Schwann cell toxicant. Recognition of a diethylcarbamoyl adduct on globin and axonal proteins presents a novel putative neurotoxic mechanism for disulfiram.